memmst (jp) «2) ^ §^ i|# |^ ^ g[ (a) oDmmmmmn 

#182001-358237 
(P2001-358237A) 

miikma ¥11813^12^268(2001.12.26) 

F I f-73-h-{##) 

H 0 1 L 29/78 371 5B025 

G 1 1 C 17/00 622C 5F083 

622A 5F1 01 
6 1 IE 
6 1 2E 

mm^ msnt m^(D»5 ol i± u h) mn\zm< 



(21)(UH»9 


4$H2001 - 113782(P2001 - 113782) 




591024111 












S^mi3¥ 4 ^ 12 B (2001 . 4. 12) 








2437 5/2000 




-1 

^ « « 




7^12^5^ 8 B(2000. 5.8) 








Its (KR) 




eaffilT/'?— b609 -902 






(72)»M# 


« « » 
















/t— h 9 -205 






(74)ftllA 


100078330 








ftm± mm s=« (^n=&) 











(54) [5SM©*j»] 75yv'a.;<^»JSB^t/CiE-©7*-^'7'ni^9A*i*Rtf5r--i'tS5fe*j* 



(57) imm 

S O N O S ^ * fC -V h U -y ^' X^tCie^iJ $ 

i;^^E,n^titzmwL<7)'7-¥y^ yw/Li^ ■ ■ ■ 

1. • ■ ■ Wi-Wzmi^tltzyyyi^:^^:^*)-^ 

H U 'f yifi^m^zm.^tih ct 0 \.zm.y^ ys/ 
LK • • ■ h^mh-H\°\^zm\^titz\L-yVy^y 



(SDInta' a3l9>JiB^ 
HOIL 21/8247 
G 11 C 16/02 

16/04 

16/08 

HOIL 27/115 




! 2 001-358237 ( P 2 0 0 1 - 3 5ZJL8 



[fS^IRll MONOS/SONOSttjt«:lrt. V 

yi}^i^mzmmtihXo iz. mimm^ vt^it-r 
hijmzwLmtitzm.(oh'^yh^^yb. i:m^z 

7 5 y A X * U •fe/l/CO*^ 5 y 0/ A ^ * 'J -b/Wi . 

mmmmhizmm^tifzy- y-mmt . 

««07 5'y>'a.;<t>Jil». 

mit-tim-^m 1 ia«4i07 7 -y s^^^^ u^a. 

>y a ;>( ^: 1; -fe/UcO^^r'- h bV-Xt VU^ > bt,Zi 

•yh^^y. BfriB#7^-yyj.-><^:y-fe;K!5TIS 
>^ x^l^^fiiji § 7 5 «y y 

BiflBSSc<07 5 -y V- jL^ t U -b/KO -5 ^— :><07 7 >y >• 

titzv-vy^ yizimmmm^maL. mtiMm^ti 

f>: 7 7 -y ^: U -b/PO y -X t F y t iZ^U^ 

•y a ^ -fe;Wc0Tg|5O'> i;P{c{iHff^<O^S- -fix 

•y V- J. ^ ^: U -fe/P k - H 7 ^ fl/:: 7 

7 -y J. ^ t U -fe/Pcoy -7. i: F b-f y k \,zW^^ iiti 

L. MiE7 7 y ^: 'J •fe^K^TSO'^ x/Wdi^S 

f)iB^2, ^3gjig^»)5m.k|B|B#{c, f)iW$ix 
7t 7 7 y i^i^ ^: U -fe/Pi; 1^— CDT?- F 9 -f yiC^^ L- 
T v^^v^^0t^7 y 'y x j.^ ^ U -bypcoy- 
ixjt 7 - F 7 y {^{ig^mff EpjP t . mia7 7 -y 



jL^t'J-b;l.c7)y-;^i: ytiz^m^iifzmm^ 
^ybh'y F7-<ySt/fnB77>yvA;^*y-b;K0T 

k. t:noZbi'mbi-iyy'yi^A^^omm(^T 

[fiiSJfl 5 ] V h 'J y xmzmmtirmmy 5 

>y j.^ ^ 'J -b;Pc7):g.^r- Fky-xkFl-^ yiz^ti 

^ixmmiifzmmv- f 7 > t s»?7 > 1 1- -y 

F^'f^'. SV. mi^y^'y>':Lji^V-t)U<7)Tmz 
-eit-e'tiJ^^Sii-C V ^ & X S 7 7 -y y t 

Mie7 7 -y i^i^ ^ u -b/K^y- F i,zim^iifzy- f 
tine^iaiigs-^sirtskiBimc, mmy^ yi-^^'t 

b'-y F^'f yRX/mS.y^'yi^:3.^^0-t)V<7)T^<r>^ 

:cMz'm-^t:^ti^timfsthm2mb. 5-^0 
c:i:S:#®!i:-rs77-y>'A^tu mmfnT—^imn 

[000 11 

mt.mz^co'T-^raf^^Aijmmf'f-m^iTm 

fcWL, MONOS/SONOS (Metal/poly-S 

ilicon Oxide Nitride Oxide Semiconductor) ffljaSr^T 
-ri—^co hyy'Jx-? ^ U •ri> 7 7 <y 

1^ t u siMMofic^<OT-^rn^7 s y^^^aa 

[0002] 

^y^z-ri. c k J; D ^.^ic7"oi/7 5 yy-Th Zblfi 

[0003] Jlffi . ^»%tt#^*^^ UIIB<7)^5tX 

MXMSmzWm^ilfzUl S (Metal Insulator Semi 

conductor) m^iJklC. <^(t<^ill. » 

[0004] vmu. «fi•^x;^^fflv^•cis 

1t#tt^*i|-ri.i.«T-*0, JgS. 77-yi^AEEP 
ROM (Electrically Erasable Prograimable Read On 
ly Memory) k LT«:tJ[S<jSffl§il-CVM>ETOX (E 
PROM Tunnel Oxide) lijg* WWC'$> S , dOj^jSy 

-F^5iJ«i, —r>(nii^*}-^)Vi-'o<r)Yyy'JX'S>t^ 

mmhzbifi^^xhh. 
[0005] -Is. M I sm^u. mm^f<)i^9. tm. 
^-imM^m. mM-^mm\,z-m.-fi>hy'v 

r$rffl«.^Tieitl8gg$:4TOt<O-C*)0. Full-fea 
tured EEPROMk tT±(:*Bffl§*lTV^?)MONO 
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[ 0 0 0 6 ] w<^M I sm(r>Tmm:^mi^^ U 

■tl^f^irfiotMzii. MONOS/SONOSfiJjS 

[00 07] mT, mn<^mmi:^mLx . v^^coyy 
>y V jL ^ ^ 'J mmM.mzi<D-T- ^ruyy h.-nmmf 

h 5 y v'':^^'- 1 ;'<t U •fe;l^Mc07 7 y xa;^* U -fe;!/ 
5:*-r8If®ll-C*l.. -J-Lt , HI 111 4^^^f 
5-yvA^tyilS<0fi|Ji!tHT-*)oT. aM h»aOT 

016tt. 014tcS^-r77-yi^A;'<^ y-fe;US:* 
t y •feyl't -f S(J!*<597 7 •/ t y sso:m« 

(0 0 08) (s!*CD77 yxj.^^ySISc7)#fi[^^y 

t><of$>i>. ap*), fif*co7 5 xi^i;<ty^SJ±. 0 

1 5i:01 6tc^^-t<J:d{c. MONOS/SONO S:^ 

( 0 0 0 9 ] -e LT . n~mzm.LtzmL<^ v v y-j 

x-S'<r>y-\'-k^m\,zmm-htzib<r>v- yi)K 
'iylimzmam^^tiXvMi,. ttz. |5l-fi^{cfi[SL 

tcmi<7iYyy'jxifff)y-vi^m^ziimthtzJst>(n 
\.zMw^^^ixx\^h . -euT, n-mzm-LfziSL 

m.<^Vyyi>xif(7yYV^ y^^m\,zm^-fi>tzii^<n\^ 

^jSL^fix\^t, ttz. n-¥\^zm:Ltzmn.<^m{ 

Vyy'Jxj^<r)Y\^^ yi^m.\,zim-i-htzib(r)m!S{y 

^ yifi. HifiBv- Yy^ yt^^Ltz-^inzmL^m^ 

[0010] mUcr)^^<r>y y -v t y -fe;H±. II 
1 4 tc^-t J; d Iw. T-:J'roi?'7A|!)f^&i/7-'- 
*illf^**1t t>flS MONOS/SONO siim<r> Yyy 

i^mimm^frhflh Xo\zyy-vi^a.)(^'}-^iV^m 

m-tmm:^-ri>mw, y y yi^x^t t-hn^^nx 
^(c, m\mmii.m.im \ 2. ig2i?-iugi 

mtCflmefi^^itfcONO (Oxide Nitride Oxide) « 
iSSrlTL, mdm2mim\ 3±t^iy-Miffil5 



[001 1] i/i. WSiYyy'J:Ki^\t. ^\y-Y% 
ffil5ai:RMI§it|.J:3fc. ¥SI«cS«l 0±t. m 

1. ^2i?^Lisi 1, \ 3 i.nm<m^s.^ixtzy~Ym 
imiAt. ^(ny- hmm 1 A±.{zm^^Krzm2 
y-Y^m\5htti^hm^^tix\^h. ^ix, mii 

MON OS/S ON o sflijt<o h 5 y y;^:^' h 9 
y^Jx-? tffMffi^Wmm owi^tjiv-x^i^i 

6a*<Jg^$nTfcO, MONOS/SONOS^gjgO 

« 1 0 C« KW'f y^JS 1 6 htn^ix^ixmm^tix\^ 
[00 12] |Jrie<oj:p(c, zotfOh7>>'';!.^'*><;>« 

rn^5Atl.i:#fc*i. t-f. |giy-hmfiil5a 

« 1 oi)^h(r>m=f-tii^MwmL 1 o±com 1 mim 1 1 

iS:>W-yy:/tTMfl:mi 2^aA$<x«.. 

W.2mmi 3Ji, ^-(1:111 2(ciSA$fi^c«-f*« 

my-Ym^i5 a.\,zwxi;itm<tMz. m 

hmffi 1 5 a *»^,S'fk)K 1 2 '\iOjE?L<oaEAi& t K 

^<r)iio-^j:wm:\ mimimi HiYy^^uy^^ 

[ 0 0 1 3 ] -e-LT, T-i^ra^yM^mi^RX/T-i' 

m^mx'ii, mmi2mmimi2L^2mim 
i3b<7)^mhy'yrimmL^ ima^k h =5: \ ^(ox- . 

[ 0 0 1 4 ] ixfc. mm<7)X 0 izm^^iitzmkny y 
•X v-A^* y^aoT-:5'7-D^7AiW^<??>'N'-Y 

[00 15] *-r, miS^ZyfcfXoiZ. m^<Dyy-y 

fi^^ry-fe/nvijiMiK-rs, ^<^m. 'smtz^&^'t 

y -byHVI t ISj-ff tea LJtmffi;'* ^ y -fe^U^O Yyyiy 
X 9(oy- Y Izmn^iifz'P- Yy>( yUiVp MEt: 

math. tfz. mmitim&^^^v-iijmtiimi 

mzi^m Ltz^a^ ^ y Yyy=Jxi' coy- h (; 
mm^titzv-Yy^ yi,ziiov<DW±imMth. ^ 

IX. ss^Lfcrnfi^^y-feyuMtn-fftfiiigt^* 

mm'7-Yy'iyi>ziiVpmKt:matl, tfz. 
Uz^iS.^ ^ y -fe;HW i: im^j:imz^W. L tzm^f t 

y -fe/KTiaii? h 9 y i^';^:5'oy- h $ iiTtas?'? 

-Yy^yiiya-T^yi/^-th. 

[00 16] -euT, mmLfzmi^=i:U-t;mtn- 

?iUcffiaL;t#ia^*y-fe/K?)h5yj/';^^<^KU'f y 
l>zmm^tlfzh'-yYy^ yiCJiO VcomEJ-EPJirtS. 
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;i-c7)gis? h 5 y x'x^<;) H 1/ ^ y 

^ y i^'^ ^' CO K w y § tifzmtR 7 y 0 V 

wi^rovcomE^rEPjim.. i^, mmm 
[ 0 0 1 7 ] »:{^, mkcoy y >/ i^a-jf =t ^mw<r>T- 

[0 0 18] t-r. im-ths^^}^^^)-^)vmmi,t 

LtzW^>^ t 'J -fe/l-co b 5 y i^'X h \,zW^^ix 

/i'7-H5-<y(c{i0Vc7)«J±SrEpJirr-&, StI? 

U -fe/KO h 9y i^XrJ'cO^- h liZWSt^ixtzV- H 9 

yifx-Sf(r)Y-h^ziim^ixfdmX7-Y^^ y\,z\iv 

im^j:^mzim itzM^&j< -t/pcostR hyyjx 
^<^y-hi,zmm^titzmm'7- yw^o-r- -i 
yy^-\th. 

¥Hzim. ^ U -fe^KO h y yi^X^W- h iZ 

mt^^titi\^-yh'?^yiziiov(7)mE^emth. t 
fz . mm uzmii?( ^ v -fe/nvi tm^^ mz&m i tzm 
iiLj( ^ V -iriucD hyy-JxixnYv^ ytizmu^ fitz f 
■xh^-^yttivimffSrEpjtrri.. -eUT, WRLfz 

^h^yi^'x^oKw-f y^zmm-^ix-tzmm^ y\i 

yu-7-^yy^^h. tfz, miLtz^^^^)-^)V 
M t I. mz^m. t t U -te^KO^S? b 7 y 

x^ffiY\^^y\,zmn^fifzmKy^y^z\,toy<nns. 

cr)'>x;HC{i:Vp«ffiSrEnJflL. MtR$ixTv^^rU*{a 

t\mmL-kf<'^Txmm^\t. i^xn^\,z 

[0020] 

-tc. — 3C0*fi[><^ >;-fe;P3!i«Z'Pcr>h7y>''X:5'*>/o 

m^^tix\^h<nx\ ^yr<mm±t<ti:^. -m 



-:><DVyy'Jxi>t^(:>m^^ixX^^h<^X\ dixtc^t 

[002 1 ] if%mi. mi<mmM,mmhfzMz 

f I.. iJt. — ocom&^^U-t:;l^!{?>'-o<!Oh7yv;^ 

9t>hm^wzy3^y i^zL^^ y iis<^n'>f hmeco 
:ittiK-%iT-9r^yyL,-nmmT-i>miii5W: 

[0022] 

[iij8?Sr)»^i-i.7tJ6^o#gi] ifriesw^m-ti./^ 

*l6BS<7)75>y>'jL^^y||Sli:. MONOS/S 

oNositii$-*L. '7Y^)^y^xmzw,miitzm. 

5 -y y t y ^r- b ;{,iit3i(cg^§ ti^ J: a 
tc. ff:^|6itcie?iJ§n^^«gc<7)v-H7^yi:, H-^iJ 

tE^$n7tfne75 -y i^a^* y-fe;Koy-x*<^a 

izmm^ti^Xol>z. mtiV-V y-^ ytm^-th-n^ 

^zw!.mtltzmL<r>mmy^yb. m-mzumtifz 
wmyy-v i^a^* y •fe;i'<?5Hu^ y*<*atfiSB8§it 

^ i a ButeS*l?^'f yfc Wt.l.:^r[6](ci2^j$tx7t 

mm<7)h''yhy^yt. ^mt^ztt-th. ttz. m 
id^ h y y xmzmm § n/iiaitto 7 7 -y >- jl ^ ^ y 

±t . ffi-aiKM^fc^-fb i^vziymt nms^itm-it-y y 

3 yiih{£i8«^^tS-(Ly y 3yigi:*^JlJgfi£$nit 

m&nSLmmb. imth^ibtth. tfz. tm-rvo 

•y ^ X^^C^ii^il § ii/2aSlc<7) 7 7 <y J. ^ ^: y -tMi , 

N o RMcffia^^is ; t fc-r s . 

[0023] t/t. *^BB<7)75 ■/ v-i^^: y^BOr 

-^>rt3i^'yAiimi. ^by -yi^xtttE^ij^n^^ia 

^<r)7y '/ iya.^^V-^)l(D^y-h bV-Xb Hl^-f 
yt{;-ettmtSE§it^>:aiSO'7-K5'f ytS!J?7 

^yi:t'-yb7^y, 5.1/^. BUia^7 5-yS^a;<^:y-fe 

)i'<7)Tmz^ti^'tiMmtiX\'^i>^j^}\^mi^7y 
•yyi><*yilS<7)-f-:{'7-n^^7i.:tr^rj>->-c, fr 

i5^i!'7) 7 7 y y a ^ ^: y -fe/WcO ^ — PcT) 7 7 -y y a 

><*y-fe;i-^SItR-ri.^im't. Htiie3MiR$ii;^c7 7 
•y y j.p< ^: y ^:;^^oy- h (cSfM^ti/c?- f 7 -< ytc 
ammwEmmt. mmR^tit:yy'y'^:i.^=f:^j 

■tfi'W-xb VU^ ybizmm^tifz'MtRy^ yt f 
-y h 7-f yRi/m^lR^fifzy 7 7 y ^ y -fe;Ko 
Ta5<7)'> X Mzm^(r)mE^ ^ti^iimatim 2 s 

vib. mim2mt:mmibmiz. mtmrn^n 

7 7 y y y -fe^l^t |5|-(0"7- H 7^ y{:S^M§ 
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fim^ L . frie7 7 -x JL ^ t ^)v<oTU<r)^ x mz 

V -fe/P t |p|-<^'7- K 9 y cm LT ^^rV ^I8 0 

7 -y i^i;^^: 'J -b;Uc7)y- h {ctS^^iifc V- K ^ ^ > 
tJi^miffiSr EP Jd L . ffIS 7 7 -y >- i ^ * U -t y 

yS0fBirE7 5 -y i ;^ * 'J •fe;U£7)T*pco'> x^UtcJ J3r 

th, 

(00 24] ttz, :^^W)7y'yz^:L^^*mm(0'f 
-rhV ■yi'xmzmmtirzm^<oy 
5 >y V t U -fe/Pco=g-y- h t y -X fc K U 'f y (c-e 

t-efL'fixjgfiKS V ^^ x;u$:«ii. 1) 7 7 •/ 1^ jt.^ 

^ u mmcoT- 9 m^imx$> -^x. mByy-yi^j^^ 

E^-tfi-enEPSD-f^lSlSPe't, B?i5lllS|ig$r^ 
f •StPlB^C. frie7 7 yj^a;<^:'J-fe;KDy-Xi: H 
l^'f (C«^Sn/iiltK7'f yfc b' y h y-! yRX/m 

iB7 7 -y ya.^^ V ■iz)UcoTSi<r)^xMzmw.wa-^ 

[00 25] 

HBJco 7 7 -y >- a ;< ^ U ^aMt>lc -?-(?Dt- ^' T n i>^y 

j^^jmrnr-i^m^umiz-:)^ ^xm^th . 

[ 0 0 2 6 ] 0 1 <±. *%Bfl<7)7 7 y JL^ t USISS: 

^■t^fi&llT'$>-S. I12{±, muz^jki-yy-yi^ji^'i: 
Ummimm-tl 7 ^ y >- 'J -fe^l^coBtHHT'* 
0. I13~H7{±, ll2tCS^-r75-y>'A^^U-fe;PcO 

f^. T-mi:mi^mT'-m^iiiLmmizmz.i^ 

[00 2 7] t-r. ^mn<Oyy'yya.:>(=t*mmZ'Z> 

[0 0 28] *l|0flcO77 yj^i^^:'J^SJ±. 
* U -fe/l^MO N O S/ S O N O S«jiS-:tt-'S)— :><?D 

;Hi7 7 y >- j.^ ^: y •feyl'T'*)^ 7 7 y X J. E E P RO 
M*><t>fl|^Sil. IG (Giga) FET (Field Effect T 

ransistor)1gjt?-^t" l> . 

[0 0 2 9] ^fc. *%BJ<7)7 7-yi^jL^* 'JJISJi. 

mii,z^stJ;:oi,zj40Rmi,zumtifzij<ox\ mm<^ 

5, z<7)t^^ wi-^i>zmn^tifzm^cr>yy-yi^:L^ 
^o-kiico^y-h^m^mitzif>iz. mmzm 



5IJ$il/i^a<0y-H7'fyW/'LK W/L2. w/ 
L3. W/L4, • • • i{ISill. 

[00 30] m-m^zmmtirzmfiL<r)yy'yi^ 

mzUmtl.fzW.^<7)t'-yhy^ yB/L 1 . B/L 

2. • • • ^ffliis. m-mm\^fx.t:m<o 

7 7 y V J. ^ ^ y -b/i-tfo^y-x j-ftjiji^-t I. /i*^ 

Mieiti8tOt'-yh7-<yB/Ll, B/L2. • • 
1, S/L2, • • • mtl. U-oX, miB=&77-y 

xj.^^: y-fe;u<7)y-xt ¥i--(ybii. \z yhy^y 

B/Ltmmy^ ys/Lbt^(^^ti^timm^^ 

[oo3ii»:{c. mmxo^j:Tu^m^i:^i-i>y 
5 >y i^a^ * y $is<o#7 7 -y i;>< ^ y ■fe;l/<^ai^t 
o^^-CHiBH-ri.. 02(3*-rJ:pt, 0 1 

<o-mm^z. oNommm-tJioiz. msmm^i^ 

y rj yli 1 0 2 c t |g 1 S-fLSJ-fki/ y 3 1 0 2 a 

m 2 mimit'^ y a y ^ 1 0 2 b t^m^ $ tifzmtmtii 
jgjssnrv^s. 1^4, iiiM-fbi8^ti^y3yiKio2a 

«i, m2. ^SS^bK-fki^ynylSl 0 2b. 10 2c 
J: 

[00 32] frie^2M«(:vy3y|gio 

2b±lcy-l>mSl 0 3*%M§fl, m3^'fl:iS^bi^ 
y^yJKl 02ci:|glS-fl:K^bi^y3yKl 02at 

iS2g-fi:i?jbi^ y 3 >K 1 0 2 b t smffi 1 0 3<o 

WfflffitcffllSx'<-i?-- 1 0 5*«^■^^-fi^.Jg^$^^TV^ 

^ix. mmmx^-^~ 1 0 5oTa5c7)^* 
^10 1 <r>mmmzii. <ajg«y-x^«c 1 0 4 a t 

fRjUj^FU-fy^i^l 0 4bi:*>'J^«$*lTV^|.. -f-L 

X . piey- h«si 1 0 3 1 fflsx^— t- 1 0 5 oT 
as^i^v^yty-hSffii 0 3<owffl<^^fta«ii 0 1 
mz. immv-y^mm 1 0 4 ast/ffiiag h w^f y« 
Jigio4bj:og^<, ^ms^v-y•mml06atnm 

s H 1^^ y^JS 1 0 6 b i mM^tix^^h. may 7 

•yxa^^ y-fe^Wi, NMOS h7yv''7.:J'-^PMOS 

hyyiyXf^a^i^m^^ill. 

[003 3] »:IC. Miec7)^SBg;5:^-ri,7 7'yj^A^^ 

y-b;i'«MjS:^rffitcov^TiiBI!-f-S. ^-f. msizifkL 

ixm'^mitiMTi^ y 3 yK-ftas 1 0 2 sr)gj«-f 

•S. -ec7)f^. ia4tC^t7tJ;dt. N0^7t{iN2 0;<f 

x#H^T'r--yy/igS:ifv\ ^i^j^ficaflii 1 0 1 

izm Iti '^Vo ymm 1 0 2 tJiM3!5«0-**S<0# 

V 1 mmti^ y 3 yfi 1 0 2 a ^ L . C7)±H 
{i. ^ 1 g^bKft y 3 yM 1 0 2 a J; D ffii^Wtc^^ft 
Lfcm 2 §-(bi?-(b^ y 3 1 0 2 b 

[0 0 34] ^LT, l25{c^-rJ:3{c, KIg (Oj) 
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tz^ 1 mmti^ u 3 ^sg 1 0 2 acoTt, immzis. 
mjn^^^^thm'^m^i^ u nvii i o 2 c 

[0035] ^WmLl 0 lO^ffit^'J v'J 

'J V 'J 3 ymtm2mm\V^') a y|S 1 0 2 b t^i 

g£^-fb>- U3y)K102afc|g3 a^t,S^t;i/ U 3 >K 

1 0 2 c t iimzmii'&i'km-th . cnt<j: o . 

'fki' 'J 3 y|K 1 0 2 c 1 M^bil^bS/ U 3 y|l 1 0 2 
a b^2m.\mfC.i^') 1 0 2 b t hmSi 1 0 

3fc*«a«m§ns, 

[0036] -e^o^. 0 3<mm<r^m^ 

Mil 0 1 coSffirti:flSiliS^tt!|5j'f ^vSraALT, 

y- 1 0 3 (OMifflt^, wm.v-xmi i o 4 a 
hfiifts H i^^ 1 0 4 b t i-tii^'ixmm-ti , 

ffitK-ftJK (la^ii:^) ^mmtrz^k. x>y^^N'-y^L 

U 3 y|g 1 0 2 a i:IS2Sfl:ij^i:i^y 3 yffill 0 2 b i: 
^r-- 1 0 3 cOMiaiffil=i!ISX'<— 9-- lOSim 

1 0 5 5r^xi'tcfflv^-c, o\n\izwm. 
ymm^y'^^XLx. mWi&v-x^m o e ak 

-mm. F 1^^ VffiJ^ 1 0 6 b 1 2: -eii-PtLfl^sS.-TS . 
[0037] <Xtc. 2|s»BB«075 i^A^^ U^acOx 

[0038] ^%^n<r>y 7 y V t 'J iiatcfctt^x 

[0039] 3is:%H3(7)7 5-y v-j-^^ 'Jgg(7)T-^'r 

L2 hSfK^-^ yS/L 1 h t'-y h y B/L 1 (7)fl 
•f $rSJtl.77 -y i^a^^ 'J -fe/l/S FC*iStR$ix/::*f 
-^Idi. 3M^RUc77<yvA^^U■fe;^SFC^c^^L■C 

[ 0 0 4 0 ] B«iBc7)J; 3 ^^a^RLJt7^ xi^A^^: 'J-b 
;W S F C LT T- r D ^fif 0 /ti^tc 

<07t»6tMtR$*I3t -7 5 -y i;^^: i; ^r;^S F C CO V- 
K 7 y W/ L 2 fc{imiSmffi V c c Sr ElttD t . )MtR$ 



ixyt: 7 7 y a;< t 'J -fe^P S F C c7)atR5 ^ S/ L 1 
th'-y h^-fye/Llt^flciSIRlOl (SI2# 
^) (={i-Vpp«S?rErairtl.. itl**. T-rJ'ro 
7 Ami¥(7)tzlib<7)m 1 iiST'S) I. , 
[004 1] i^, iai{:^^#75>yvA;><^'J-b;UO 

1 0 1 <r)ith 0 1-^? x;wwE L L t Lxmmr 

[0 04 21l(neS^l3^«rffdfc*t:. T7-K9'fy 

W/L 2('Jggg$ilTV^^*>'^iM!R§n-CV^^V^77 -y 
va;<^'J-fe;H={4, T-^7°nj/7Aijf^Aitft)fi.^ 
>-^J;^fc. aiR9-^ys/Liat^h'-y h5^yB/L 
iSrl^v^/^^-SS^^'f ys/L2. • • Iklf^'fVy 
^yB/L2. •••I;:. yy^yYnKG^T> io 
V) $-EnjPL. •eO'^^x/l'WELLWi-VppmffiSr 

imxhh. 

[00431 mie^l , m23!ig$r^T3tft(c, V-Y 
y^ yW/L2(wtSg|$tl.rv->^l^S'5<7)7 7-yi^J.p{ 
tU-b;KitT-^'7*o^9AiW^36«fi=^3ix^:V^J: o 
tC. 7-h'7'f yW/L25r^V^fcJS0iO'7-h-7-<y 
W/Ll. W/L3. W/L4. ^^"^yK 
«£EGND (ov) ^mxfh. ^tl?7-<y S/L 

1, S/L2. • • • i:b''yh7^yB/LK B/L 

2. • • • i:'>x;l'WELLW4, ^il-fiX-Yppm 

[0044] m^m.^Mi^y'y >y >^*^* u -t/us f 

c fc Pi-coy- H 5 y(i-^2:S{tt ijf^-r hyyvi^ 

i;^t'J-fe;H4, H?liemi3^<^)-r-:5'7"o:/5Aij# 
Sr«±§tiS<:OT\ ISlT-^'rn^<9A«±^lii:^ 
iSt, 75-yvjL^^:'J-fe;l'SFCi:P^|.'7-H7-Y 

yfi^^S(tl.77-/S/A^^U-b;H±. B(rfSll2a@ 
/Nvrx^ff^. ^s-v-h'^^yw/Li. W/L2. 

W/L3. W/L4, • • • th'-yh^'fye/LK 
B/L2. • • • kMtl?7'f yS/Ll. S/L2. • 

• ■ h'^x/UWELLttcElttP-rSClkl-J; 0, 77-y 

>- ju ^ ^ u gacoT- ^ rp;?'7 i.iij#*^'3i^f$ni> . 

[00451 mz. i^Wmyy-y 'JSSc^T 

7 y i^x^ t ';^:/^S F C«0.^tCji5f tTStRWtr-^' 
tcO-Ci4'5r< . 1tiSc«077'yxA^*>J-b;i/ 

Hiai/iasts^L/iidt;. aScco7-K7^y 

W/Ll, W/L2. W/L3. W/L4. • • ■ <?):^ 
Ttc-VpplBE^EPJDL. 1SS:cr)Si#?9^>S/L 

1, S/L2. • • • th'-yh^-^yB/Ll, B/L 

2. • • • k-^xyPWELLtKHjiltBEVccSrEniD 
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mffiGND (OV) $r6PjDt, t'-y h^-f ^B/L It 

vdd^$-epiiDts«rtT"fif3. mi<^Xd^^U7 

X^ftS-^g-y-K^-^yW/LK W/L2. W/L 

3, W/L4, • • • tmiRy^ys/Li. S/L 

2. • • • th'yh^-^^B/Ll, B/L2. • • • 

[ 0 0 4 6 ] <ji:tc. Htriecoj: d rx^#^jai 

[0 04 7] @9<i. ll8(cS^-tJ:3=5r>'<'f r^^^frSr 

>'<^ TX^f^S:3iffl LJtii^Of -^roT'^ A»f^D$ 
I.. 01 2«. *^BB^77 yi^a^^>J||jl<^)-f-:^ 
>- i ^: ^a«OT- ^' 7'D ^ 7 i>.»f^St^T- ^J' Jl* 

I.. 

[0 04 8] T-^ra7'7A«jf^icfe<,^r. a 

/L2{C3V(?)«ffi^9JiinL. S!S?5'f>S/Lli;h- 

•yh^-f ye/Ll t-^x^l^WELLfc, -6V, -7 

V, -8V(om£E^)«tcEpjD-r§j^wi. ii9tc^-r 
Xoiz. T-^rn^yAWiimm)mmizm'ox 1 1= 

yw/ L 2 1 [5l-(= 3 voSff *^Mp $ itT^c t # , S 

y S/L 1 t t'-y b^-f yB/L 1 iin^xyUWE 

L L fc (cEpjia$*iSft«JE**:*:# v^jji: T-^J'ro^^ 

[0049] mz. r-mmmzuK^x. ^x(ny 

^-yv-a^^^rU-fe/UcOV-F^-f yW/Ll. W/L 
2, W/L3. W/L4. • • •IC-4V, -5. -6 
VcomE^rlitcEPJoL. V-H5-^yW/Ll. W/L 
2, W/L 3, W/L 4, • • • tlKcSffSrEpJn-ri) 
Crtt. #77-yj^j.^ty-l:/K0Stl?7-^yS/Ll 
hfy h7^yB/L 1 i:'>x;l^WELL{C:|S]-{C3V 

^m&-th^-^\z\i^ 'r-^mim'm^(rmsk\z^'> 

S?5>f y S/L 1 i: h'-y h7>f yB/L 1 i: -^x/UWE 
LLi:tc|^-t3V(^)1iE3!)<9ljD§n/ci:&. "7-^5 



yW/L 1 . W/L 2 , W/L 3 , W/L 4 , • • • 

[0050] <}C{C. S^I?;?^^Jt7 7•yi'JL^^:•J^:y^S 
FCtCT-:J'S-7'n^7Ai»f^^|,r^ (f^i,*,. Ix 
1 0'*^<7)|SI) tct5{tl.mi r-:5'7-n:/9A^±fl^ 
c077 y>'jL;<*l'-fe;UcOr-^'ro^^7i>.^fcHSi&. @ 

1 os:«cLrijiBfl-ri.. 

[005 1 ] ^-f. ail?$^l^7 7yi^i^t'j-fe;l/S 

■Tu^yh.^±.^W)7y y ^a;>< t U -fe;l'C7)V- K 7 
>f yw/LWi3Vio^*<Mn$*i, iMS?9^ys/ 
Lf:h*>7h9-<yB/L(cti0V(o«£E*>'9JJaSti. 
x;UWE L LKJi- 7 v<o!»E*<ER!ni$*i:^:^fc:tt, 
7 7 -y i ^ ^ U -b;t^ S F C A.cr)-f- 7-Q :J^5 Ai6f^ 
*>'*^i>^Blpia (1X1 O'S--) ^fco^lr-^-rn^ 
7A»±^^(^)77 >y i^i^^ y -fe/KTJL^ V^fitSEV 
t{iO. 0 5V2:|g;tTV^^v\ 
[0052] t/^. % 1 T-^rPiJ'^A^ih^i^cT):? 
7 >y V JL^ * U -fe/KOr?- K 7 yW/LS.lA'^x;PW 
ELLWi, miie^oj;afc3V&y^-7V<7)mE^-e<t 
mePSnL. msiy^ ys/Ltt'yhy^ yB/uz 
li-ivcomjE^epinL^c^tt. mir-^'rp^^ 

9ApihffllS<7)79 -y J^JL^* U ^fl'<7)L^ V^ffl«EV 
t«i0. 1 5VL*^liJDLTV^=S:>'\ ±iEcOC:i:*^f>, 
7 7 -y J. ^ ^ U S F C t;St Lt T-:? 7*C7:/7 A 

yyi^y-^^V ^MZ\if—^ruyyJ^mm^nhix 

XU^£\^^Z.k.ifi-9ft-'h, 

[0053] mz. *mnc07y y y j.;'< t 'J^gtCr 

-is^ru^yAmf^t'f-mimmm'OMLxno 

l^iOr-:? 7-n^7 Aiftf^t T- ^TiSlilf^tc J; -S. 7 7 
•yxA;^^;U-fe;K0L#V^fflm£EVt<7)^^p^, Hi 1 

[0 0 54] 01 Ucj^-tJ:otC. 7-F7-fyW/L 
3 vomffiS- EPJd ( c: <7) i # coEpap^Falti 5 0 0 ;u 

s) ^tK^-^yS/Ltf-y h^^yB/Lf^x 
;UWE L L i: t-eil-f tL- 8 V<om&^mU'thT—!^ 

ya:/yM.mm4omm^'omLxnr,t^tt, y 

7•yJ^J.^^:D•fe;^<7)t#V^<i«EVt{i5. 38± 
0. 0 4 Vt'T/UrJ' 7 ry:7v 3 y^fiKtrviSii:*^' 
^Ji-**!.. ^fc, ^-H^-f yW/Lt:-6V<7)1IJEES:EP 

iM{:i(^t^(oeiiimmiis) mmy-^ys/L 

t h'<y h 7 ^ y B/L t x/UWE L L t iZ-^tl^ilS 
VomJESr MD-r S T- :5'?g*i(f^Sr 3 0 ESJ^ 0 ji 

Vttil. 67 + 0. 0 3VX'f)U^'yryi^i^3yi: 

^tx\<^hztm*^h. 

[00551 H!nao^ssKaA^<5>^*>s j: a *f6BB 

<079>yi^A^*'J JlSi&W^t S MO N OS/SON 
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[0056] #fi[;>{^y-fe;U**MONOS/SO 

m 2m^UTittBfl-ti.. iii2(zi!v^T, m 

;KAVt = 0. 8)-CJ)'3. U-Hg®l^r^*^$«;2 0 
^(1X1 03#) *>'jiir/i^^t=5:-oTl?JA6-CT-^ 

^S. t/i**-?T. *%Bfl<7)J:3(;MONOS/SON 

too 571 *|gBB:J:57 5 yi^i;<^'J^M 

1 3 5r#MLT|jiBB-r.S. 0 1 Stc^^t J: 3lc. y-H 
^'fyW/LfclBViOlftE^EHSil (i<Oi:#<OEPJD^[SI 
«±5 0 0/is) StR^-YyS/Ltt' yb^^yB 
/L t x/PWE L L t liZ^iX^'tl- 7 VO«ff S: EPiD 
-tSr-^j'rn^^-Mftf^i:, v-K^^ >-w/L(::- 
6Vcomff$:EnJa (C:<7)t§«06pjDB#^{il s ) JM 
S?^-^ y S/L i; t'-x h y B/L t x/WWE L L 

T—!^rui^^j>m^/T—^mm^ (ot 

vt{i4~4. 4 vt7)KH-C'^-ft;$n. T-SfimmF 
tfc(tl.U^v>tt«jEVt{i:**)2V(Cil»§ni.. -?-L 

-mimm<D t # v^amffv e l^cwee a v 

t{i:. 2~2. 4V<:oliffl&JHtL-CV^S::i:*«i)-A' 

:it7)J;3ti. P/EcO[Hll!(*«JiiDttiT"-^'Tn 

[0058] 

^^'mw.mf^zi<r)T-'9ru^yA-nm.^r-'9 
[0059] it^« 1.2, 3\,zm%mzxixkt. - 

fmmfiih^^izttfix'^h, ttz. 75 vi^a.x 
mmixm^x'^ h<7)x\ 7 7-yv-i^^yjia$r. * 



<^bLxij&&t^M'^x'S)h. mi^mi. 4, 5^c^Ml. 

mmr-mmmmmz'ii ozt s , 

[011 *^Bfl<07 7 -y a> ^ y sis$-*-rfliB!c 

0. 

[021 01(077 ■yi^A^^yiiaS:ttJt-ri.77 

•y i^jL^t y-fe;KOffi^*s^tllrH0. 

[031 02cO79<y>^a^^y-b;KOi!{Jt:^OI 

[041 PIt<02<^7 7-yi/A^ty-fe;PcOS3S^r 

[051 |3It<02<O79-/i^A^^y-b;K5OS8JS^r 
ffi<OlSS:S^t»rBB0. 

[061 |5|t<02<O77-/i^jL;<^ y-b;W<0M3t^- 
}£<^IgSr ^1-8^^0. 

[071 |5]t<02(O77>yy'A^^y-fe;l^<^)MjsSr 

j^(OIS^^r^-rBfffl0. 

[081 T-^'ro^^9Ail#, T-^-JHAWf^RtX 

[091 08<o-'N'-fr;^^<ojgffl^f-^'7-D^ 
7A#ttay^T-^?i*!»tt^s^-r0. 

[0101 r-9ra^yJ^m^ni,z. m 1 T-^7° 

^:y-fe;Ko*5«l^^^^m 

[01 1 1 08£O>'N'-<TX^#cO3ifflB§cOT-:5'ro 
[012] *f6BB(077«yxjL;'{^ySacO'r-^'IB 

iiiifH*^^^-r0. 

[013] 2(s:||Bfl<07 7>yi^J.;<* y^ai07^-:5'7° 

[0141 m^<r)2Vy>i^:^i'-l^'^')'^Jvm.<r> 
7 7 «y 5/ a ^ ^ y -fe;H:*-f»fB0. 
[0151 ts!*<7)7 9'y>-ji.^^ y^atcfeft^T-. 

9ruyyj^mvm<nf^^ rx^^Sr^f 0. 

[0161 ta!*£07 7-yj^AP<^y^atcfc{t2.T- 

10 1: mwmwL 

102 : j^yn^K^bM 

10 2a: miwmti^'}^ym 

102b: ^2M«bi^y3y)« 
102c : |g3Mmti/y3yM 
103: y-M® 
10 4a: ffiiiSV-X^JS 
104b :iKji®HU'fy««| 
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10 5: ffllMX^— 9-- 

10 6a: mis&v-xim 



106 b -.mm^Yi^^ymm 
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